Abstract. 2-(Trimethylsilyl)thiazole (2-TST) is a member of a set of metalated heterocycles prepared in our laboratory for application a s synthetic auxiliaries.
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A. DONDONI cross-coupling reaction between 4,4'-dimethyl-2-(trimethylstannyl)oxazoline and aryl and heteroaryl bromides affords the corresponding 2-aryl substituted oxazolines (Scheme 2). These compounds can be considered a s the precursors t o caboxylic acids and aldehydes since the oxazoline ring can readily liberate these functionalities (ref. 
PREPARATION A N D REACTIVITY OF 2 -T S T
2-TST is a readily accessible organometal which can be prepared in multigram scale by quenching 2-lithiothiazole (from thiazole or 2-bromothiazole and z-butyllithium) at -78 ' C with chlorotrimethylsilane (ref. 4 ) (Scheme 3). The compound, isolated and purified by distillation (b.p. 58-60°C at 16 mmHg) is a colorless oil which can be undefinitely stored, eventually in a refrigerator, without substantial decomposition. However, upon treatment with diluted aqueous (5%) mineral acids it is desilylated t o thiazole. Similarly, halo-and carbodesilylation reactions take place readily at room temperature without the need of any catalyst, t o give the corresponding 2-substituted thiazoles in fair yield. The scope of these reactions has been proved t o be quite large. 
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A. DONDONI i s o l a t e d t o t a l y i e l d s a r e shown. More r e c e n t l y we have extended t h i s sterochemical i n v e s t i g a t i o n t o c h i r a l !-protected a-amino aldehydes ( r e f . 10) and again we found an h i g h -a n t i -d i a s t e r e o f a c i a l s e l e c t i v i t y f o r r e a c t i o n s w i t h E-Boc-C-serinal acetonide and !-Boc--L -t h r e o n i n a l acetonide. T h i s stereochemical outcome i s t h a t expected on t h e b a s i s o f t h e Felkin-Anh-Houk open-chain model f o r asymmetric i n d u c t i o n ( r e f . 1 1 ) . Hence, assuming t h i s model and t h e stepwise mechanism proposed e a r l i e r ( r e f . 4 ) , a schematic t r a n s
i t i o n s t a t e f o r t h e a d d i t i o n t o g-glyceraldehyde acetonide and t o l -B o c -k -s e r i n a l acetonide i s presented i n Scheme 6. According t o t h i s model, 2-TST should approach t h e aldehyde c a r b o n y l from t h e l e s s
Scheme 6
H

Felkin-Ah Model Chelation-controlled Model hindered face t o form carbon-nitrogen bond and i n such a way as t o p l a c e t h e t r i m e t h y l s i l y l group c l o s e t o oxygen i n o r d e r t o a l l o w an i n t r a m o l e c u l a r s i l i c o n m i g r a t i o n from carbon t o oxygen. The r e s u l t i n g t i g h t t r a n s i t i o n s t a t e may c o n s i d e r a b l y c o n t r i b u t e t o t h e h i g h s t e r e o c o n t r o l o f t h e r e a c t i o n . Aside from these mechanistic s p e c u l a t i o n s , t h e t r i m e t h y l s i l y l group appeared t o be t h e s u b s t i t u e n t o f choice t o ensure b o t h chemical and stereochemical e f f e c t i v e n e s s t o t h e process s i n c e we observed t h a t t h e a d d i t i o n o f 2 -l i t h i o -t h i a z o l e t o -0-glyceraldehyde acetonide was u n s e l e c t i v e and 2-(trimethylstannyl)thiazole was u n r e a c t i v e ( r e f . 7 ) . Other r e s u l t s i n Scheme 5 show t h a t t h e d i a s t e r e o s e l e c t i v i t y o f t h e a d d i t i o n o f 2-TST t o a-amino aldehydes depends on t h e p r o t e c t i o n o f t h e amino group. I n f a c t , u n l i k e t h a t observed w i t h t h e acetonide d e r i v a t i v e s , t h e r e a c t i o n s w i t h 2-benzyl-E-Boc-L-serinal and
-N-Boc-L-phenylalaninal were m a i n l y s y n -d i a s t e r e o s e l e c t i v e . T h i s r e v e r s a l o f d i a s t e r e o f a c i a l s e l e c t i v i t y should r e f l e c t some s o r t o f c h e l a t i o n c o n t r o l i n t h e t r a n s i t i o n s t a t e which can be explained on t h e b a s i s o f a proton-bridged Cram c y c l i c model ( r e f . 12) as shown i n Scheme 6. T h i s hypothesis i s supported by a s o l v e n t e f f e c t s t u d y ( i n THF t h e s y n -a n t i r a t i o s were ca. 60:40) and t h e NMR s p e c t r a o f t h e amino aldehydes ( r e f . 1 0 ) . T h i s r e s u l t i s i m p o r t a n t from t h e s y n t h e t i c s t a n d p o i n t s i n c e , f o r i n s t a n c e , t h e commercially a v a i l a b l e amino a c i d -L-serine can be transformed i n t o 9-and ~-1 , 2 -a m i n o h y d r o x y l fragments by an a p p r o p r i a t e p r o t e c t i o n o f t h e amino group.
F o l l o w i n g our general p l a n o f s t u d y i n g t h e s t e r e o c h e m i s t r y o f t h e a d d i t i o n o f 2-TST t o more complex c h i r a l aldehydes, we considered t h e r e a c t i o n w i t h dialdoses, i . e . monosaccharides
having a f r e e f o r m y l group ( r e f . 13). As shown f o r t h e ?-protected a-g-xylodialdofuranose and a-g-galactodialdopyranose (Scheme 7) t h e r e a c t i o n s proceed w i t h h i g h l e v e l s o f d i a s t e r e o f a c i a l s e l e c t i v i t y t o g i v e e s s e n t i a l l y a s i n g l e isomer whose s t e r e o c h e m i s t r y i s c o n s i s t e n t w i t h t h e non-chelate Felkin-Anh model f o r asymmetric i n d u c t i o n ( r e f . 11). S p e c i f i c a l l y , t h e a t t a c k o f 2-TST should occur on t h e aldehyde conformer i m p l i e d i n t h e i n d i c a t e d s t r u c t u r e s and o p p o s i t e t o t h e plane o f t h e sugar moiety (E f a c e ) .
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Having s u f f i c i e n t l y demonstrated t h e e f f e c t i v e n e s s o f 2-TST as a s t e r e o s e l e c t i v e reagent toward c h i r a l aldehydes, we t u r n e d t h e a t t e n t i o n t o t h e second i s s u e o f our p l a n , t h a t i s t h
t i o n s (OH-protection; N-methylation; r e d u c t i o n ; h y d r o l y s i s ) which can be a l s o c o n v e n i e n t l y c a r r i e d o u t by a one-pot o p e r a t i o n t o g i v e t h e aldehyde (I)-erythrose)
i n 62% o v e r a l l y i e l d . T h i s aldehyde-releasing sequence proceeds under almost n e u t r a l c o n d i t i o n s which l e a v e untouched t h e asymmetric c e n t e r s i n t h e c h i r a l s u b s t r a t e s . T h i s simple procedure works e q u a l l y w e l l w i t h t h e t h i a z o l e -d i a l d o s e adducts ( r e f . 13) and w i t h t h e t h i a z o l e -s e r i n a l adduct ( r e f , 10) as w e l l as w i t h a t h i a z o l e aminofuranoside ( r e f . 14).
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LINEAR ITERATIVE HOMOLOGATION OF ALKOXY ALDEHYDES AND DIALDOSES
Considering t h e two main o p e r a t i o n s which have been described i n t h e p r e v i o u s s e c t i o n (A, t h i a z o l e -a d d i t i o n ; B, t h i a z o l e -t o -f o r m y l unmasking) one r e a d i l y r e a l i z e s t h a t t h i s sequence transforms e f f e c t i v e l y a c h i r a l aldehyde i n t o a h i g h e r term h a v i n g one-more carbon atom. T h i s homologation methodology i s o p e r a t i v e l y simple, h i g h l y s t e r e o s e l e c t i v e , and c h e m i c a l l y e f f e c t i v e . For i n s t a n c e , g-glyceraldehyde acetonide i s transformed i n t o g -e r y t h r o s e i n 72% o v e r a l l y i e l d (Scheme 9 ) . T h i s i s e q u i v a l e n t t o u s i n g 2-TST as a reagent f o r t h e f o r m y l anion synthon which adding t o t h e aldehyde i n a s t e r e o s e l e c t i v e manner, c r e a t e s a new asymmetric hydroxymethylene c e n t e r . We thought t h a t t h e i t e r a t i v e r e p e t i t i o n o f o p e r a t i o n s
CHAIN-ELONGATION OF L-SERINAL. SYNTHESIS OF A M I N O S U G A R S A N D SPHINGOSINES
Having observed a high degree of diastereoselectivity and chemical yield in the addition of 2-TST t o a L-serine derived aldehyde, i.e. E-Boc-L-serinal acetonide, and proved that the thiazole-to-formyl conversion is compatible with the E-Boc functionality, we chose t o extend the above chain-elongation principle to the resulting protected a-hydroxy p-amino aldehyde 
A N EXTENSION OF THE SCOPE OF THE 2-TST-MEDIATED HOMOLOGATION OF ALDEHYDES
The s y n t h e t i c u t i l i t y o f 2-TST as a f o r m y l anion e q u i v a l e n t appeared somewhat l i m i t e d by t h e profound @ -s e l e c t i v i t y o f t h e a d d i t i o n s t e p and by our unsuccesful e f f o r t s t o c o n t r o l t h e stereochemistry o f t h e r e a c t i o n i n f a v o r o f t h e s y n -s e l e c t i v i t y u s i n g v a r i o u s c h e l a t i n g agents ( r e f . 23). Due t o t h e i r a c i d nature, these c a t a l y s t s i n t e r a c t w i t h t h e t h i a z o l e r i n g r a t h e r than with t h e aldehyde and i n h i b i t t h e r e a c t i o n . T h i s l i m i t a t i o n has been overcome by a simple procedure which c o n v e r t s t h e &-adduct i n t o syn-isomer by i n v e r s i o n o f t h e stereochemistry a t t h e hydroxymethylene c e n t e r a d j a c e n t t o t h e t h i a z o l e r i n g ( r e f . 24). T h i s i n v o l v e s two very e f f i c i e n t r e a c t i o n s , i . e . KMnO 4-o x i d a t i o n and NaBH4-reduction (Scheme 1 4 ) .
Scheme 14
Since, t h i s o x i d a t i o n -r e d u c t i o n p r o t o c o l t u r n e d o u t t o be a p p l i c a b l e t o v a r i o u s a-hydroxyalkylthiazoles, i t extends t h e p o t e n t i a l o f t h e THIAZOLE ROUTE t o t h e s y n t h e s i s o f
1,2-polyhydroxyaldehyde u n i t s with syn-and @-stereochemistry.
The s y n t h e s i s o f t h e f o u r -D-pentoses (Scheme 15) and h e i g h t D-hexoses from D-glyceraldehyde based on t h i s p r i n c i p l e i s underway i n our l a b o r a t o r y .
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